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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an alkenylated copolymer at a low 
temperature in a short time by reacting a compound having three 
aliphatic double bonds with an organoxlloxane in the presence of a 
catalyst, reacting the obtained hydrocarbon-siloxane copolymer with an 
a.cu-dialkenylsiloxane polymer in the presence of a catalyst, and 
equilibrating the obtained siloxane copolymer with an organopolysiloxane. 
SOLUTION: This compound having three aliphatic double bonds is 
represented by the formula (wherein R2 is a trivalent or tetravalent 
hydrocarbon group; R3 is H or alkyi: and x is 3 or 4). An organosiloxane 
has terminal hydrogen atoms bound to an Si atom. A catalyst serves to 
accelerate the addition of the hydrogen atoms bound to an Si atom onto 

the aliphatic double bonds. The ratio of the hydrogen atoms bound to an _ « i- ^ _ _ -v,^ 

Si atom in the organosiloxane to aliphatic double bonds in the compound f? ^ f I? C - }r\ 2 J 



Is (1.3 to 10):1. The ratio of the aliphatic double bonds in the a ,U)- 
dialkenylsiloxane polymer used to the hydrogen atoms bound to an Si 
atom in the hydrocarbon-siloxane copolymer used is (1.2 to 10):1. A 
crosslinkable composition is obtained which is suitable for the 
production of a coating capable of rejecting a tacky material. 
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[t»*]S2] :t;i';«fy >'P=^tJ->2 tUT. -flSiC: 
HR2S i O (S i R2O) nS i R2H 

R«, aiO^^cO l~6ffi©^^«i^SrWL. /NPy 

y >'P+-y->$:<gffl-r^, is*Ji 1 mm(D7)v^~)m 

«r*-r S -> p ^-ti- > p # "J V— . 
[W*31 3 1 mmt^i^ 1 1 UT> i5:4'TR2*t. » 
1 o*fc D 1 ~ 2 5 fflO^^H^ *W-r SHffiOK^k* 

i^*:«lS;ttt2fH«®T;i'^r:njl'a*'t-r-5->P 
IW*^4] ^r^^b^it) 1 t LT. 1, 2, 4-h'J 

e^;u->^?p's^-y->i&^ffl-r^, «*JSi*^e>3*T 
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PJt^iJ-^-, 

CW^JKS] a. w-v'T;i'^r-JP->P4^-y->3j?"JV 
-4<!:LT> 

R'*aR3_aS i O (R2S i - R^-S i R2O) ^ (R 
2S i O) kS i R*aR3-a 

R*«, SltPefefcD 2-1 Oj@OK3SM^^WT-57 

; 1/4^ 1^ s V i 7 >a * tt -> p ^-y- >X 

R*«. 2~1 OOO^^fi^^WL. *)^i6^*:i-U:7-< 

oTiSO, OSfcHlTfeO, ¥1^0. 7~1. OT* 

m«. 0 Tr*-575\ S 1 ~ 1 0 COS^Tfe O , 
k«, OT^SdV 1 ~ 1 0 0 0 ODSicTfe-g)] 

®7l?Uv-=&^ffl-r »*:«l;5^e4^T®Vi-rn*^ 

1 mumoT )v^~)vm^mT^ p ^^-y- > p # u v 
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[tf*^6] a, co->'T;W^r-JP>'P+-y->3j^UV 

— 4tLT. a, a)--:/f^;U#U vy5^;l'->P^+)-> 
<£r^ffl-r^, tt^:S 1 d^?) 5 ST'©li-m;&> 1 «IB©© 

W-rs -> p^^if >p jj? ij V—. 
[tf*)57] ^HXgT. :t;i/:«Jy3i«'Jv'P^-t}-> 

R3S i O (S i R2O) r S i R3 

R«, l~6f@<©^^J!lT^Wb, Apy 
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« 1 0 ~ 3 0 0 ODfitCDSi^*«-r] 0*«g N <J ^JU;*f y 
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P^-y->2<»:^> Sgffl5i^-a«§-&^CDS 
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^<7)^. a, o>-zyTJl^=.J\^'>a^-^>jfifj-7— 

4 ■I' ® flgaws- fi^-&^^<b*ig - V D ^-y- > n # u -7 

>'P^+)->, t KP4^->;U*^WLTt^T*jJ;l^5i-tfeM 
t>t®:t;i';«fy3}«'J->p=*^-ti->, ]SiC;t;U;tfy7i?'J->p^ 
ii->:feit;:>':tju:j!/y '>a=^^>miiLt=Ey^jiijy > 

ntz-^)Vi5 y 4^ u -> p > 5 $rffl tix^gg^ -ti-^ 
;ii:^#mi-r-5, 7;i'^r-;i/a^w-r-5;^p+i*->=i 
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(c) mmm-mm^-^<Ds i i^-&**o#*D*{Ejtf 
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:t;u;yy ->p+-t^> 2 ■4'© s i i^-&7K3^*f#«8{b^fj i 

fcDBiflSi^— SJS^Wfieffl Jt« 1 . 3 ~ 1 0 <»: 
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:t;u:^jy ->p^^-y-> 2 s i i 
^<Dmmm-m^'^<Dmm^\t. i . 3 ~ i o o . 




tJ^ v?;t;i':tf y -> o i: t y y V p > 

Jl/;</y;J^U->P+-9->5^fflt,iT¥^$-fr, 
ST. ::5bTf#?.n7ts i i^-&*^IE^<&*-rse?^t; 
*^->'P=^^-tl->ajf?U-7— a, <o-v7;i/^r-;|/ 
-> D ^rii- >3t? U V- 4 1 S: , 8gl»;Bi:n«i|g-&^o S i 

s ii^^*5S®<»fflit«i. 2~i o-e*s^:i:$#m 

[0 0 0 1] 

T -5 -> P ^tJ- > 3 jjt 'J V— e, Z^fc^Wiaig^^fe (cMT 
[0 0 0 2] 

[tiesfeOSW] us -A 5, 2 4 1, 0 3 4-^tCtt. 7 
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p=^it>7}?Uv-7&tMjg$n*. «#J)q©fcJ6fcffiffl$ 

n^->P=^^+t-> («*l©|5i) tt. ft;k:2t3CD*ffiS iH 

[0 00 41 DE1964664 a^tCjcSyjU-^-:::;!/ 
->p4^-t^->tt. — )l§«ligRS i 03/2©5p|!B>fbSnrcT 

[0 00 51 DE1954847 An\Z^^^i^^(0 
f:i;l/->P+iJ->tt, 5CO,/2R2S i YRS i OOT* 
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L<«S i 04/2tUT-^WLTti-5Ji^U-7— ^|B«b 
[0 0 0 9] 
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i^^fiK^*. s iiS^**miF-i£rwr^:tJi':^;y5t?'j-> 

P+-t>->«:ffltiT, BBflJW^-a^^^CDS ii^^*^© 

LT^O. ti^'D^<D^mfi. iCRS i 03/2feL<«S 
i 04/2©T^fi:feJ;af/*fettQ*&(Z)5p«»c:J:^ffi 
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*-r^^;p;yy->p+t)->2 siWi^-ai^^'v® 

S i iS-&*^CD{^iPS:{SjlT^M«3®#ffiTT'SJ$:^ 

mmit^<^ 1 'p<Dmm^-mm-^<Dmm it\ti. 3 ~ 1 

0, *flJfC«l. 5~5TfeO. CloLT 

iie.n>ts ii^-&*^j^T^S:W-r-5m*^-i>p^ii- 

>37tt'J-V— a. a>->'TJU^r-J|/->P+-b->#iJ 

{SjiT^^3©#ffiTTSJS;^-fr. ^CDIS, a, w- 
>'T;K5r-;U->D^r-y->5l? U V- 4 't'CDflgteSt— Si^^ 
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1. 2~10, miUzUl. 5~10T^Ds 7&^0«-& 

[0 0 11] $^{C*f8gqo*f3|l«. ^-XST-«? 

r2 (Cr3=CH2) X 
W't'. r2«. WflJtc:«»lt5*fcO 1~2 5<B0^ 

«**|JJC«« 1 •O&tc 0 1 ~ 6 fflCD^jjlll^^WTS T 

7S;< t 3 •D<Dmmm-mm^^^'r^^t^m it,* 

> 2 If ® S i ^^***t*^fli^#l 1 *COmWJS-S;g 
-^cDfie^itttl. 3~1 0, Wf>JlCt±l . 5~5T* 

*-r^M{b7K^->'P4^-y->3#>JV-t. a, co-v' 

^(D S i «S^*^©#iD^iEji-r^Mj« 3 (D^&-f\ZK 

- 4 4" ©SB W;K=:«^-&*f ->D^if>3#Ux'-4'© 
S i)^^7K^cD<5effllt«l. 2~1 0. WfiJ{c«l. 5 

nfc T JP-^^JPX S:*-r -5 -> P +tJ- > n # U V - , 

:t>/l';tfy#U>'P+t}->, «-&{cJ;i9 t HP+->;l'»^£ 
*rs^J-«fe^4*®^;U;jtfyiH'J->P=\rlJ->. 8!!iC:^;i^:^f 
y # u -> D^-y- >*5 j;tK->*:t;i/:tf y p ^t»- >m&iii=^ 
y y □ :^it >#<a t*^ ^ ■sil^jJ^ u v-*^ ^, 
^c*sp*^e.ss?$n;t:t;i/;^fy ->p+t»-> 5 Srfflt^ 

[0 0 12] :^%miz^^, 7)V'r-}vm^m-t^i^u 

^^■9- > n U V -Ttt. -> P ^-y- > P -y *«:t*iJ I' « 

'ft*^-->p^-y->-yp-yi'<t3gA^^i;^, T;i/>r- 

fflU/tUS-AS, 2 4 1. 0 3 4^{C;|B®SnT^ 
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;i/^-;wa$-^-r-5->p+-tJ->n7t?ij-7— tt. 
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P++>->^*^2 0~6 0K«%©ii«TO*^g^fCJ: 

[0 0 14] m-oyp-fexxST«effl^En-5j*-;i^:*fy 

[0 0 15] II— ©T'P-feXXgTtt. lffi^«:t;i/:^f 
y ->p^+»-> 2 * fc«S;fa:ofca!S®:rJl/:^f y 
> 2 ^ffifflf ^ ;i t^^'T^^o 

[0 0 16] ;tJP;tfy >'P+-y->2 tLT, M-^t'p 

-fe;^xg-e«*fijtc«-^ic: : 

HR2S i O (S i R2O) i R2H 

[^■f. R{4, #?IJ{C«S 1 -O&fz 0 1 ~ 6<@<D^SM 
^SrWL, «-&{CiOAPyMb^n;t. |BIi;75\ Sfc 

it«g|S:Sr^b. i|tJC*flJ{Ctt7~2 0 0 ooSiS:*S 
L, 0~2 0 0 0©r«1®T'<T(DSfcf4B^ffittC 

[0 0 17] m-CDT'P-feJ^XgTtt, ia!^©{b-&!iJ 
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fiJ{C«, S4>TR2dWJ(Ctt»l^^fcD 1~2 5f@ 
[0 0 19] a, oi-'J7)V^-)VzyU^-*)ryi!^\)-7— 

4 1 LT. H-tDyp-trxxig-e^rjFiJfctt— ^JC : 
R'^a^S-a S i O (R2S i - R'-S i R2O) ^ (R 
2S i O) i^S i R'^a^a-a 

R«tr^ot)©s-«b. r1«, WfijfcfiSi 

2~1 0®©S i*fi[SrW*iJtCWTS->5'>aSfc«-> 
D+1t>»^^l>, R*«, 2~1 OfBW^SSmTSr* 

f}\ ^tzit^U-:>X^IO. OSfettlTd&O. ¥1^0. 
7~1. 0T*0, mtt, OT*S*\ *-g)Vi«**iJtC 
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«^fi]tC« 1 ~ 1 0 O O <D3J?'JV— ^fig 
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[0 0 2 2] ADyXk^nfcSRe^fcfeW^SJ^, AD 
^^-D-n-T'PtVI/a, 2, 2, 2, 2' , 2', 2' 

[0 0 2 3] T;i/+;P»R3(D;ti6<D«S|tt. *fiJfC«^ 
l-n-y5^;US. 2-n-^^;i/»> ^V--y=f- 

[0 0 2 4] *%BJtcJ;-5T;l^^r-;l.«^:i-r^->P^ 

1. 2. 4-h'jtfx;i/->i7D'\4^-y->, 1, 
3. 5-hUtfx;p->i7n'\+Ht>. 3. 5-v»^^;p 
-4-fx;i/-i, 6-^-:/5'>'x>. 1, 2. 3, 4 
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«i. 5~4. 0, mzmn\z\ii. 8~3. ot^ss 

[0 0 3 6] :^)V1iJi^u^^y2^'^mmX'^mL, 

[0 0 3 7] m-o:/D-trxxgT*^, Mii3ro#ffi 
TTO^b-&#) 1 . 0iJA« 1 . 2 , 4 - h U h'x;u->i7 □ 
'\^1t>i:. ii*JSO:;r;i/;^/>'D^-y->2, 
1, 3--*m-l. 1, 3, 3-5^h5;<^;i'>?->n 
++)->tOjKjiS«, RTWS^BHSC (1) (CctD^Tc: 
: 

[0 0 3 8] 
[It 4] 



I I 




[0 0 3 9] #e)n-5v'D:t-t>->n#iJv— 

[0 040] ^^mM^mt£.]m<Dn - s i /c = c {^js 

[0 0 4 1] flgKSeIiaie^'v(7)S i i^-&*^0{^JP<£ 




T, T, 

mA.\t&^j\u^yit^. m?L\tp t c 1 4, H2P t c 

lg-6H20. Na2P t C 1 4 • 4H2O. a^-:^^ 

a^-yh>-mT*o, H2 
P t C 1 6 • 6H20i:->^>D'\^-y-/>td'>€);S-5)JEJ6 

ttWL'TViT'j:^^^^- 1, 3-v't:'xjl/- 1. i, 3. 

3-7^h7P^5^;u-:^->o+-y->^#:. ex- (r-tfa 

i^i^ptj h*, >7>'i7D^>^v?x>-a^>5^PU 
>';<^;i'7.;U3^^->Hx^^>e^ (I I) -v'i^au 




[0 0 4 2] ^-©y'P-feXXST, MS^ 3 ^WflJtCfi 
y v'P+-y->2 i:<D^K»(C?:*LT. 0. 5~10 0M 
« 2 ~ 1 0 H« p p mOMT^sBfflT 

[0 0 4 3] ^— ©yp-fexxstt, mmiziti<znjEE 

T\ (3^<J 1 0 2 0 h P a (^*t) T^MT-SA^v L 

2 Ot:~l 5 or, *?IJ{C«2 0'C~1 2 CCT, IfJC 

W?'J»rfi2 0*C~1 0 Ot:TllJST-g)o 

[0 044] '>?5; < i 3 :P©Jg|iSM-ai^^^*T^ 
it^mi. m^itl. 2. 4 - h U e:::;i'->i' P's^-y- 

®::^p-trXlST, lrfiJ»c«a-&ffii$iJ?tiJ, 0iJ;l«4-^ 
h^'>yx.y-)W 2. 6 -fx (t-y^^;!/) -4- 
^^;i/>'xy— yjLy^Ti^>. th*p^y>^it 

«tfP;^x4^>$r#ffl-r«)Cli::*ST#^. S 
€rWi$iJ^J«*fiJ{c«{k^*5 1 <!::t;i';^/y ->p=\r-tf > 2 t 

(D±mmiziciLxmmz\ti o~5 oksp pmwaT 

[0 0 4 5] B-*3j;O:m-07'P-feXIST. *fiJ{C 
^^^PJCDfcJ^O^SJtJ, h;l/X>, +->^>, :t^'^>S 
^h:^^->x^>, xh^h l«P7 7>*3j;C;>'i'P'\:^ 

[0 0 4 6] «-&tCctowffl-r^^sttw^^sij«, m 
-fe L< «m^o:?'p-txi@c9^T@*LT'bJ;ti 

[0 0 4 7] a, ct»->'7Jl/'ir--Jl'->n4^-y->7j^Uv— 
4«, ©3^D-tXXST. a. a)->'7;i'^r-;U>- 

e.n>t^{t*?g-->n=^r-y->=]7j?uv-t>(Z)s ii^^* 
m<Ditmf)^ 1 . 2 ~ 1 0 , 1 . 5 ~ 5 . 0 . # 
5~3. 0 iiu^^oumT-mmt^. 

[0 0 4 8] a. to->'T;i'^r:z:;i/>'P^-t}->#iJv— 

— O 7" P -t X XST# ^. n/t^fb*^ -v'P^+h^nzl? 
UV-O-T'^TWS i iS^*mM^^*^W*lJ»CSJSb. 
o T;i''5^r:;ua&jfl-r S -> p ^tJ- > 3 tJ? U -T-dt^f n 

[0 0 4 9] n-oT'p-fcxxgT'. mmizumms'^ 

- -> p ^-9- >7}? U v- 4 is JctJfil— © T'p -feXXST 

ff^tifcs i ^g^*^MT<&*■•r-5m^b7K5g-v•p=^^-t^■ 
>=I4?'Jv— ©^Kftt^LT. 0. 5~10 0Hftp 
pm m75nmm\zMr^mmm) ^ripjttt2 
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~1 0Hfippm©ffiT^5ffl-rs. 

[0 0 5 0] Wf'Jic«^-®yp-bxxg<&:^^-e, 

•^S0^1 0 2 0hPa mn) xmmT^:^^. L*^L 

T^S. ^&fm-(Dyp-trxiS«*fiJ{c«iaS2 0 
'C~ 1 5 ot:. WfiJ{c«2 or-i 2 oncT'JlM-r-So 

CO 0 5 1] l|-CD7'PilXXST»e>n-&T;l/^x;U 

[0 0 5 2] «-&<CctD^H©yp-feXX@Tfe-5¥« 
«effl$nSJ«^)-2:feckt;4®5Fi^^5Srli:^-r 

CO 0 5 3] mHCD7'PirXXgTrt>J;Oii5a[{c:55-feL 
fc->p+-y->n7j^U-7-;?)n#^>n-5, ¥«<b<7)|^{C. ^ 
D , 8 ~ 1 5 0«T#ffi-r 

-^-rofll^tt^i}- (3~9<H©S i)®^<£*-r-5 

[0 0 54] m\mt.^)V»J # IJ i^u^^> 5 i: L 
R3S i O (S i R2O) J. S i R3 
fiJ{Ctt 1 ~ 1 5 0 0. ^fiJtCtt 1 0 ~ 3 0 0 OM©S^ 

Tfe^] »*s^hu^ji/;yy>'P4^->s^*-r^is^*ft 
::r;i':^fyji*'j->p^-y->. ic:: 

HO (S i R2O) s H 

1 ~ 1 5 0 0 , *fiJ»C« 1 0 ~ 3 0 0 ©ffi©»icT* 
^] ©*S^t h*P^->;i/»i&*-rSiSMt^;tjl.;tfy;l^iJ 
->p:^r-t)->. SC: 

R3S i Oi/2v R2S i 0*5J;D^R S i O3/2 

{c J: D h K P+->JPS^Wr-5»«^m*^;tJU:tf y Jt? U -> 
P+1*->, S: 
(RgS i O) t 

Kif. Rtt±IB©fcO€r«L. *^Ot«3~12©S 
Igc^ST] ©S^;t;i/;^fyji?'J>'P+-y->, i5j;t^it: 
R2S i 0*J;t;JRS i O3/2 

[0 0 5 5] mmts.^)vi3ji!?i^)'^u^^>s\t.. mm 

iCttiCRsS i O (S i R2O) r S i R3, HO (S i 

R2O) s Hi5J;0^ (R2S i O) t©fe©T*.D« d© 
SCRsS i O (S i R2O) r S i R^.'^'hoyfim 

\zmmx&^o 




CO 0 5 6] m-^iz^omm-^n^wm^mm^zmm^ 
5 n -5 t © IS ^ i; -5 V D ^-y- > 3 /J? ij -7 — © 7 
[0 0 5 7] m^\z^K)mM^n^w^\mmzmm\z 

7;u^r - ;ps5::fir-r § p > n j}^ u -7- 1 ^ffl $ n 

* 'J^S*S?^ki^«:, W^iJtCttS 0~10000««p 

pm {=^75n$>tzK)(Dm) (Dm^> <^\ZbO 0~2 0 

0 0M»ppm<7)«Tfiefflt-^. 

[0 0 5 8] K14ft!!i«<D0l|«W*lJ»Cf«SS, 

u >dtw*ijTi&^„ mtmt')>\t.. mm-^n^mm^ 
■^mit-^i^<D±m.m\znL,x. wfijiras - 1 o o o« 

«ppm {=-^-n^$>tzK>(Dm) W*iJlC(i5 0 

~2 0 0M«P pm©«Tfieffl-rs, 

[0 0 5 9] «^(Cct osseins W{bti< w^ijtc^ 

1 0 0t;~l 5 0'C*3ckD^;*cMffi. -^SDS^tJl 0 2 0 h 

Pa mm -russ-rso L/6^Lmao«^tc«, cm 
a^^-r ->n ^ti- >=i # u V- 1 fiSffl s y 
sissr^o ¥^{b<z)i^ic#e.n^c?E^i^©««!iiiofj 

[0 0 6 0] ^mn\Z^^:f5mt.. ^i^itiC 

[0 0 6 1] r)V'r~}vm^m-t^m.iti^M-z^u^-^ 

# tlfcgttTKm Sr't-r 2. gS^bTK^ - -> D ^^-y- > 3 tH u 

■ •7-®^^ib(cJ;S^ifel5i-T«fcL<«^ft®li;*:«, 

^s. z.<Drz.mzn~<D:^)Vi3y^i}z^u^'d->s^m 
^. Wfrj:^;p;</y5i^u->p=^^-t)->5«, ^RgSiO 

(S i R2O) r S i R3. HO (S i R2O) g H*3J: 
XS- (R2S i O) t ©feCDT^O. -f-OiS, SCR3S i O 
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(S i R2O) J. S i R3©fe(7)*ti|#tC^flJT&0, i^t? 

R «±IB<D w 1 1^ c © ^^-r o 

[0 0 6 2] yp-trxiS©ci©Sij©|ili?©«^, :;()«:t.i 

^^w-rs^'fb**-->p+-y->=i7j^uv-t. a, CO 
-vT;p^:^;i'v-p=^^it>4?UT-4 ^ 
©IS, :in«*fiJJc«4 4^©l!gJft;K-aiiS^^*-e©Mfc 
ft^nfca^j? «j v-if© S i i^^*^©ifc^*^^fijtc:« 
1. 5-5. 0, mz^mz\-i\. 5~3. 0ti/5:-5<t 

[0 0 6 3] «£oT7'P-tXXg©^:©SiJ©|llif©il 
^. ¥(clIStcfS«J$nfcXS©«i*:*5?i«IL. T'p-fe: 
XXg 3 n-feXXg 2 ©mlfc jliS-r^o 

[0 0 6 4] ^%m\z^^. 7)V'r:^}Vm^m-r^i^a 

Jl':tf y ^ U -> P ^-y- >S:ffl (riT. b K P -> U JWbMfiE© 

T;u^r-;i/»^wr-5>'P+-y->nd^uv-«, ;< 

[0 0 6 5] *^H^f:j;s. yji/ynji^x^wr-Sv-P 

(A) T;uy::i;p»?:*-r-?)v'P^-y->3 5j?'jv-, 

(B) S\^^imM=i-^^t^^)V^Ji!^^)l^u^^ 

>, *5ckt; (c) iigflSM-«ig-&'v©s i^'&7K^©# 

jQ*flSji-r^Mj«, ;^j:e>C^(;»^(CJ: D*fiJ»ctt«l$iJSiJ 

[0 0 6 6] if.w^\zi^^mm\%. m^\z\-mn. m 
^itimmiziti 5ox:mm<^m,^^mi^. m^nziti^a 

+-y->#**2 0~6 0M»%©iSS©]g^<b*^^#* 
LT>>TfcJ:<, ^©[g5, *^HJ©^HT?z:ni»3iiSli 

[0 0 6 7] it<mmtm^Lx^^^^mmm<Dm^ 
:ty^-(>m^rzi,t.^>y'i >m\z^K)rT^o 

7'f>te©«-&. ->U3->jafig!^«:aE©±»-M#L, 

*^t?^ffi$-tt, i>:v^T^©t^©xST. 3iS««<88iffi 
^D-;Kc##±lffcm> 43J;t;p-;i'©Bf^©^if, 

fcl5©±fCifi-^L. 3&^'3^ViTSE^g|5*lf L^ttS. 

>^-1' >fe©«-&. ixU :3->fflfi£!^^tE©±fcliS-^ 

;^ViT^^;UfflM<£»«?fiJ©±(cM-^U, 

[0 0 6 8] *^B^(cd:Sffifi£tl©«^, W?iJlc«ia 
^©->p+-y->zijH'Jv- (A) SfcttS/^o;taig© 
->P+-y->33j?UV- (A) *{seffl-r-5z:i:75«T*«, 

[0 0 6 9] B)t4J- (B) tUT, 2|cf8?«JcJ:smfiJc«5© 

S ii^^*^ll^<£WrS:^JU;<//#'J v'P+t>->i3j; 
t/BgIftiK-«JS^'v©S i i^^*3g©#in«r{Eji-r-g>M 




[0 0 7 0] mmkzit, :t;P:*fy^'j->p4^-y-> (b) 

[0 0 7 1] fiJc^}- (B) tLxmmiZit. : 
[0 0 7 2] 

[its] 

H R SiO , 
e f 4-(e+£) 



2 

[0 0 7,3] [^^. R«, ±SB(Dt>(D^^L. e«. 
0S>5:«lTfeD. 0, 1. 2Sfcfi3Ta&0. 

HgR3_gS i O (Si R2O) k (S i RHO) j S 
iR3_gHg 

0 , k 0 S fc«W*iJ{C« 1-10 0 ©SSfe* 0 , 
7&^-3 1 «. 0 *fc«#*iJ»Ctt 1 ~ 1 0 0 ©SISCT^-S] 

[0 0 74] ::i-;i/:tf/7}?ij>'D^+>-> (B) (Dftvbnm 
^■^y^^, -:?^5^;p*^->p^-y->*&i5j:ac^5^ju 

i^ud^'&ym.^t h U >^^;i/->P^^iJ->#^ai75^e:(S:-5 
?1^4?Ux'-, ;<g^;U7K^->p:^^-tJ->m{4, v>'xzi;p 
->p:^^-y->W4i3ci;t» U ;<5^;i^->p4^-y->^fi!:*^e>;'^£ 
^M^jl^'J-^-. ^5";i/7K^>'P+t>->#fi[, v';*5^;u 
D ^-y- >^fe*5i 7 X ^ ji/-> p ^-y- >#fii:*^ 

^j-)vyu^^ymtL. h u ^^;p>'P+-y->^fi: 
ii^U/^tc\t-J:^'f-)Vy^myti^^yW&i)^'^t£i>m. 
-^Tt^uv-. pt^;i/*^->p=^^t^->#^, >?;<^;p->p 
=^-y->¥fi:. 'yyx.:z.)\yyu^-^ymtL. h'J^^JU-> 
p >#fi[*j J; t;/ $ fc« ;< V- p >^ 

>¥i2:, hU;<^;u->p+-y->#<a. 7x-;i/*m->p 

4=-tf >¥fi:> ^ p ^=-t}- >^{4*5 ct d:/* « -7 

[0 0 7 5] (B) ©^WflfiOWflJ^JtllSSSi^tt. 

S i ^•^TK^^W-rSiPUv-, #l^tH^Bji|B 
SEP7 8 64 6 3^. |g5H. 113 21?^ (Wa 9 
5 4 6-S/9 6 3 7-S) . TbIj 'bK«#fffttS 
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mmmmp 19755151^. ig4H. us 2fTtt^ 

(Wa9760-S) ^C|^®$nT^i-5^)CD-e^5■&. 

1, 3- (-CH2CH2) C6H4 (CH2CH2-) . 
1, 4- (-CH2CH2) C6H4 (CH2CH2-) . 
1. 3- (-CH2CHCH3) C6H4 (CH3CH 

2- ) • 

1, 2, 4- (-CH2CH2) 3C6H9:feJ;CJt . 

1, 3, 5- (-CH2CH2) sCgHg 

[0 0 7 6] :t;P:^/y7j?u>'P^-y-> (b) , ^itmn 

timm(n:i-)V1lJif^^)i^u^^y (b) ^^Tfr^tzib 

[0 0 7 7] :t-)i'iJy:^U'ya^-*)-y (b) tt. Wfijfc 

(iT^P-y::^ JUS^^-rs P > :3 # U -7— 4" © 
'5r-;|/»-CR3=CH2 1 ^JU^fc 0 . S i 

0. 5~6. W5pJ»Cttl~3, i^izmfnzui. 5~ 

2. 5i/7Al^?^«efflL. ^©IS, R«±BH(Z)fe©Sr 

[0 0 7 8] Bgas;K-ai^^'s©s i iS^**®#Jn^ 
ffijfrsfiiMS^ (c) tLT. ^^m\zj^^m^mzis\,^ 

■rf):t;u:^y7}^u>'P+-9->$, $i§ffi^{Sjfr^fcJ6<D 

[0 0 7 9] Mj« (C) tt, 't(D^m7tm&^^1MiiV 

Tti-^L, *^o->p+-y->pj}?>j-7- (A) ijr;!/:^;/ 

7i?ij->n^-y-> (B) t(7)^Kfl:»r*fLT, «r*ijf'tt5 

~5ooK«ppm i^7j»mmzMr^Mmm . w 

tCl 0~2 0 0K*p pmO»Ti£fflT^o ^^HJfCJ: 

^ffifij-r^^^j. t^t5i$^«isij»j (D) . it<mti^m 
[0 0 8 0] ionum (d) tLx. :^^m\z^ ^m.i$.<m 

tbcomit^miziti , 3--yii=.)i-i, i, 3, 3- 
7^h-^^^ji/v->p++)->. ^y/boyy—ji'. V7 

'T h + vA. 1 0 1 2 5 'J/X'— ;P (^*t) T'>;'i< tfc 
2 5'C<7)m'^S:WL/. *^-PUS-A3, 44 5. 42 0 
^\zism.<r>'>ts. < t fc 1 o®liglft;K=ai^-&, 1 
-x^-jPv'i7D'\+-y->- 1 ;k 2 
3 2 ;k 3 i -'<>5^>- 

3- :^— ;k 2. 5->'^^;P-3-'\+->>-2. 5 
-i?;t— Jk 3, 5-v»;><5^JU-l-'\:^^-»-3-;f 




— ji'*5ctt>*3, 7--:^><^;i/-:ti' h- 1 —r >-6 - 
x> - 3 -^-)v^^r^^m^rzitmm^-(mit'^ 
#1, US-A2. 4 7 6, 1 6 emz^motBumnu m 

#1, 43 it/U S4, 504, 645 ^»CfB«CDtt!«iJSI, 

[0 0 8 11 mmizitmmm (d) ->D+-y>3z}? 

uv- (A) ii^)U:»y:^u>'a^-i)-> (B) t<o^H 

»{c*fLTWWfc«o. 0 0 1-1 omm%<^mx'mm 
r-s*^*. L*^L#{cw*ij{cao. i~o. 5mm%-v$) 

[0 0 8 2] *feW»r<kaffll3cl>lSffltiTiS!3i3nSi|sfi 
r4 (CH3) 2S i o,/2*3J:r;s i O2 

0. ^cDf^.. r4«> Ti^mm^. y>-^)m. if-jvm^ 
fcittwrnx-mmLtzv S-A5, 241, 034-^,^ 

2flB. ^2 4fTfi^|S?tCBBm$nT*3 0, fieoTWP^W 
^(*3^tcS-r?)*AT$.f9. J&^OiCR* (CH3) 2S i 
0,/2<D#{4tt|Bli;d\ ^;?tttS/j:oTViTt)<i;ti„ 
r4 (CH3) 2S i Oi/2<DmUM^S i OjO^^aoJt 

mm\zuo. 6~2T«>So v'^n-vfitfigaw 

fiJ{'«>'0^-9->=i3l?U-7- (A) t^JllJ/Tfi^Ji^a 
(B) tffl^«*(C*tLT5~8 0«a%O«T 

[0 0 8 3] *5gBJ{CcfcSmiigig5fC:*5tiT«^t3<tOW 

fflT^^^J«, S i is-&t:ziji^a^»-r?):t;u:tfy#u 

•y->:j3=kO^|g|»®|-a^-&-vC0S i iS^*^®#i)0^{E 

d i ^fc O i CO^^J ^figffl-r <»: d^T # 

'B'fiJtCttl 0 1 2 5'JA*-;i/ (^) T8 O-C-l 1 0 

^>-tf>. h;UX>*3j;0:+->l/>, 1~6{@<DR*I^ 

hU^Dax^U>*3J:z/'^;i/i7DPx^U'>, x— x 
;k m«v-n-:/5=-Jl'X-5";k xxT-;k ««J;i« 
i^gfx^'Jk *J:tX'5^h>, ■E»J;t«^5"JPxa^;i/-*r h> 

[0 0 8 4] *«|^?[ij*^ffl-rs«^tc«. *?iJ»C«7 

;U'>-x;i/»?::fr§->D^-y->3jj?ijv- (a) ©S» 

fC*tLT, te^^J^*fiJ{Cttl 0~9 5Kfi%. #fC4 
0 ~ 7 0 K«%CD«T<£ffl-r^, 
[0 0 8 5] fig^J- (A) . (B) , (C) *5J;U:«^{C 

cfco (D) s-^-&-r^iis;ftt. ?i*Mcfts«)/it>®T« 

fit^di, LT&^LHiffiTfS. )5£5> (C) . o^OMiS^^^S 
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[0 0 8 6] *^BJtCct^fflfig#;®^^«. ^M\Z\%^ 

[0 0 8 7] :^^m\z^^Mmt.. mwk\z^^u^\z 

-C<DmM\Z^K>d^m^1±^:itt)iT^^. m^tLT 
3l#, mn\zit2 53. 7 nmOjg^fi^WT-SfcO^ffi 
ffl-rs. 2 0 0~4 0 0 nmWfefi*WT-5i^^1-«^^*S[ 
W-r-57>y. *5J:tPfirfJtCtt2 5 3. 7 nmOS^S^ 

[0 0 8 8] *!ilfiB5«*g^14tC-rS'<#^®±'s©*^ 

fSx T— :/ ^ -> V ^Tfr 5 d t ^ , 
[0 0 8 9] *^BJ{rJ;S^fflT^!a31-r^::t*^'T^S 

10 12 5 •J/N*-;i' (*e*f) TH#:0^ffiT-S.-5o CIO 

xx^;i/:7>(';i/AS;t«>}?'jyDtfU'>:7^';i/A. 

w^-^tz \t.^^mm. ^rz},t-»^7.m.m*^^f£^m.^^rz 

TX'^XHMOfcWfc'^tJ. ltf2(D5t?UX5=-W>«^n 
■t'tl. {g;ffii4#UX5"l/>. 4'jI)*:J^UX5^^>. {gffi 
te;}^UX5^1/>T$)oTt)J;ti„ Jfi©JB^, fiKM. «sj 

mMm-^nxi5<b-r. mmizite o~i 5 o g/m^© 

Sljgro^tc^jSo^mLv-'J >:y(dry glazing cylinde 

r) (Dmm iz^ K) ^<7im<Dmmj.mm^Lt£ < x ^h-i^w 
¥mx$>io. m^x ^t^^'pmi iimitix^^^m. # 
m^mi^rz\mmi}^^mm-^nrzm. 

C7 )m^^ts. Ld^L^fc^^B^tCcfco^ffla-r-s^ 

y-^-n-. mmm^fzifyu^-hmx$>^xh^ 
[0 0 9 0] :^%m\zji^fsmmt, m^itit<mm. 




0ijx«^«fSiJv *!i«FKoft*4iS., ^m.. 

fS, rh7>X7T— fe(transfer-process)j 

-5, 

[0 0 9 1] *|S!?3JcJ:SffljtfiWi. tt<«(tiffit^-&L 

[0 0 9 2] 
[|lifi«»J] 

a) 1, 2, 4- hU t*^;i'->^'P'\+1i->2 0. Og 
fStt*^®-aW*H0. 2 2 4%?:Wr-5a, co- 
-7K^7j?U v^^;P->D^rtJ->4 2 3. 3 giii^Ktc^l 
■^Lfc. ^ta (2 3*0 Tfi^l. 0mg€:, \f.-)\/~^ 

ttS2 6 2mmVs (2 5*0 *3j;UC3 C^^li 3 

3. 2*wr-5«a;^£«#*p*fi)t#»*«#ens, 

[0 0 9 3] lkg(D±f$.mt. Si^^TK^l. 3 0 
g^-^WLTVi^o 1H-NMR-X^i7 S;i/TC = C 

[0 0 9 4] h) m-nm-v. zaymmmnii. sg 

¥l^^i-?*2 6 7 0 gSrWT^a, co - t'zi;i.7p 
'Ji?;>^g^;i'>'n;:^^-y->2 8 0. 6 g *^-3P 
t3. 5mg^*-;PX7^«y H««J§?S<»:LTfflViTM 
MLfco 3S:'j^iJ«i$TT, SJ«;^^(Drtg|5Sa«2 2*C 
*i e, 3 7 fC±# LfCo 3 Btrao±MJtx»#rBl^tC 9 9 . 

ft5S2 8 0mniVs (2 St) *JJ:t/:3 «^^«8 . 6 
€:WrSo tJfoT^^Sifel kg«, ez:;l/S0. 3 4m 
e q 

[0 0 9 5] 0IJ2 

S!jg«fc«>tCfe<gfflbfc : a-^^fBS 3. 2$:i^-r-2>^ 
HtfiS^fi$;#l2. 4gSr, i^a^-*j->M^^6 3S<DW-i^m 
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xi^mitL. K;ux>3 9 1 gT^^L, ;^;-;U7.5^-y 
K^J^^JK (P t 1. 2mg) ^m^^Tmi^L-fZo 

2 . 5mmmzmmif&m4 2 0 mmVs d^Sfig^n, 

?Klkg«> t*:^;US7. 9me q^#^r-r-2>. 
[ 0 0 9 6 ] «sj 3 

a) aJCiiViTtl^filfCbT. S i HW^^4®i}K 

^fifeifeS-. h'J t*n;i/->i'D^+-t)->2 6. 3g<i:. 

[0 0 9 7] b) {seffl$nSC = C-«iS-&0O. 2t 
Jl'%^m^-^^VX\^^Xhjzl\ Jte^2 8. 3mmV 
s (2 5*C) €:*-r^^Jit'JV-l 3. 5 g^. ¥1^® 

v'D:^^-y->l 8 3. 8 g:feJ;t;h;UX>l 6 1. 5g* 

[0 0 9 8] Ft 2. Omg^:^—)\^Xy^y\^ 

2 mr^tmmz. S^jSOJ^S 8 O O mmV s Tji 
ilfife^ n. d^t^K^iStt ex;l/a-^W* 3 8 m e Q / k 
gSrWr^. 

[0 0 9 9] ^9|4 

L, «&fflit^^sLfc : s i H-smitmm±is.<^i o. 
ogt, ex;p/i*'jv— 1 1 1. 0 gt3cto:h;ux>2 

8 2. 3 g<h*l^afCjg-grL, d^t^^fg^T^ffl^nT 
V^-&MiSEcD6 0%€:fflliTffit4{bLfc (P t 1 Omg/ 

->p^^ij->kg) . ^ST3PtPpi^, m^v^-mmit 

3 4 0 0 mmV s ^rilfiKb. t:x;U*j»^^s5 
1 3me q/k gS:*f -5. 

[0100] 5 

a) 1, 1, 3, 3-7^h5'><5=^;l'>'>'n+-y->7 0 
6. 1 g;*^e,, P t MJSf^fflTtC 1 . 2, 4-h'jex 
;|/->i'D'\^^-t}->-&tH 6 2.9 g<DthSttiS&f'J:0. 

^omiz. K!t^^umit2 3x:t^<hmmum^x'±^L 

tzo ^±/iSJC50fcJ6(C/\*>y^<&$e.(C2B#^. *tJ9 0 

Lfco :tfigi|^tt*fi«4 7. 6mmVs$-WL. 1 
kg«.;^OS iMB-**4. 3 0 5 g<£rWLTli-5o 
[0 10 1] b) 'Al'^X'^mm±^^8. 5si5<i:ZSm 
1 aX^m^tlfza, a)--7|c^-3}?iJ-:?^5^;i,->D=*^ 
-y->7. 5g$r. h;i/X>7 0 0 gtf. ^J2lr<£ffibfc 
3 50a. co->?t*x;W-7}?iJ v;<5^;u->d:^ 
tJ->3 0 0. 0 g*>^.;&:S^MfCjli^*:j^*PUfe, 

\ffmmm<D1^X(DP t Smg^-fflliXM 
$&L,;t. 3B$Fb1^»C 3 5 5mmVs JC*!t,^Tft6«lSlt 

am^-^tifzo mi'Km^vrz^H-NUR-T.^i; h 



7. 5me q/kgOh':^;U^-^*^S:WT-5. 

[0 10 2] me 

msa x-mt^nit. ssa^ 47. e mmV s oa#ip 

1 s^wf^a. co-vt*— ;^-#'J>7^5';^->^:^^t^- 
>l6l. 3 gja:e.m-hJUx>l 6 7. 4gtl^Hfc 

tzo 0 9 OmmVs ii^-O-T^ 

x<D s i HSws^s^tc. 1 k g*^ 0 ki-jismitm 

5 2 me q€:WTSo 

[0 10 3] m? 

itmmx. 0iJ6*^e.©3j?UV— t, *!Sffi6 0 0 0mm 
Vs (3 0%T) ^T^v^P^tf— Jl/* (««J1 

0 5 V i Me S i cD^^Sr^^-T^rfrM© t'-;P 

[0 10 4] 
[*1] 
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[0 10 5] mmmti^x:^9-j\^zf^/-ji^mmi^ 

Ac. 

[0 10 6] ^^SiJti. *m>?;<^;u->D^->s. TUm 

mVsTrabO. S ii^-&7K^©-^^r*«0. 6M«% 
[0 1 0 7] fifijKtLT, a. (o-'Z^if-)],—^^^^^ 

^)Vi^u^^y^\zmm\^fzt!-)V7.^-j Ymm^mm 
Lfz, p t®g«iK«%irfeo, u-oxmmm^x'^ 

Uv— fc^fLTl 0 0 ppmX$>^o 
[0108] h)lX.>ipl 0%<DmM^. Xi7U — >a 

—^—mm^s^m^^x^yiyy-^—/'^— (sog/ 

[0 10 9] 
[S2] 
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,000 g (50%) 


16,667 g (30*) 
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173 g 


267 g 










39,765 g 


39,671 g 










50 g 


50 g 










13,0" 


33,5- 














:l!^1/2f»l8l 


















mm 








it IS 




it IK 






50 m/^ 


1 
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6.8 


7.3 






100 


1 


1 










200 


1 


3 


9.8 


11.1 






300 
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5 


10.9 


18.3 













it K 




It R 


50 m/^ 


1 


2 


2. 9 


8.3 


100 
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5.0 


10.0 


150 


1 








200 


1 




6.0 




250 


4 




8.9 




300 











[0 1 1 b] *^Hj{cJ;SBSiS!|a«. ]t«SnJtg:'iJlO!5gp°p 
iilSSct 0 fc« L < ffljglCiPXf ^ ZL izf)^X 
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